Glutathione status and cadmium neurotoxicity: studies in discrete brain regions of growing rats.
Intraperitoneal administration of cadmium (Cd2+, 0.4 mg/kg) daily for 30 days to rats was found to decrease the contents of reduced glutathione (GSH) and increase oxidized glutathione (GSSG) in various brain regions. These changes resulted in a significant decline in the GSH/GSSG ratio in different brain regions, except for the hippocampus and midbrain. In addition, the activities of glutathione reductase (GR) and glucose-6-phosphate dehydrogenase (GPDH) were also significantly inhibited in different brain regions. Measurement of regional Cd levels revealed that Cd administration significantly increased the levels in all brain regions except for the hippocampus, which could be the reason for not finding any change in any of the biochemical parameters studied in this region. The observed changes in the regional GSH/GSSG ratios could be the result of inhibition in GR activity, as this enzyme catalyzes an irreversible conversion of GSH to GSSG and is responsible for higher cellular GSH levels. GR uses NADPH in its reaction; therefore, the inhibition of GPDH may further aggravate the situation because of the short supply of NADPH. The alterations in the regional "glutathione status" may affect various related metabolic processes, including those required for detoxification of lipid peroxides which have recently been suggested to play a role in the mechanism of Cd neurotoxicity.